Topic collections
Tobacco smoking is the most dangerous single threat to the health of populations in most countries of the world.
1 When smoked as intended, cigarettes are highly addictive. 2 Recent evidence from documents uncovered in the USA suggests that tobacco companies have long targeted children and young people "to replace adult smokers lost through natural attrition". 3 Long after identifying the addictiveness of tobacco smoke, over the past 20 or so years tobacco companies appear to have introduced additives that increase the nicotine delivery of cigarettes. 4 After the perinatal and neonatal periods, the serious health consequences of smoking are minimal until middle age is reached. Peto reports from the 40 year follow up study of British doctors that those who stopped smoking before age 35 survived about as well as life long non-smokers and those who stopped between the ages of 35 and 44 years did nearly as well non-smokers. 5 However, stopping at any age gives rise to the immediate benefit of losing an addiction 2 with palpable long term consequences.
In order to prevent the large scale death and disease consequences of smoking, cessation programmes have been recommended since the Royal College of Physicians published its seminal report in 1962. 6 The tobacco white paper 7 aims to provide a whole body of circumstances whereby tobacco consumption patterns can be importantly reduced.
The cost eVectiveness of smoking cessation has been recently reviewed 8 but these benefits seem far away, and usually not within the lifetime of a government. Of the 25 diseases known to increase in incidence because of smoking, the risk of two of the most common, coronary thrombosis and stroke, can be directly and quickly aVected by stopping smoking. This study seeks to estimate the numbers of beneficiaries and the associated health service costs in England of two smoking cessation scenarios just for these diseases.
Specifically, the study aimed to estimate the health and National Health Service (NHS) cost consequences of avoided hospitalised acute myocardial infarctions (AMIs) and strokes for England in a cohort of 35-64 year olds due to achieving two smoking cessation targets.
The smoking prevalence changes modelled were: + Target 1-meeting the targets as specified in the white paper that adult smoking rates be decreased from 28% in 1996 to 26% by 2005 and 24% by 2010; + Target 2-meeting the more ambitious targets that adult smoking rates be decreased from 28% in 1996 to 22% in 2005 and 17% in 2010, as a result of an absolute 1% reduction year on year. This is the pattern observed in California currently. 9 The model aimed to simulate the eVects of achieving the two smoking targets outlined in terms of the number of AMIs and strokes that reach hospital avoided in the initial cohort until 2010, in comparison to the same cohort which had continued to smoke.
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Methods
The method outlined in the paper by Lightwood 10 in the USA was translated to a spreadsheet model with data for the English population. The parameters, as used by Lightwood, and data sources are shown in table 1. We chose 1995 as the base year, since this was the last year for which detailed information on hospital admissions for AMI and stroke existed. Unlike in the Lightwood paper (which grouped the sexes together for stroke) we were able to apply diVerent event rates to each sex.
The size of the 35-64 year old cohort in 1995 was derived, and then their yearly survival projected until 2010 to estimate the numbers in the cohort alive for each year of the simulation. This was calculated using the mortality statistics and population projections for 1995. The initial cohort of 35-64 years olds constituted 17 670 400 individuals (8 825 000 males and 8 845 400 females). With the cohort aging the annual survival for 40-69 year olds for 2005 and for 45-74 year olds for 2010 was used, and interpolated between 1995, 2005, and 2010 to calculate the cohort's changing survival probability over time. The same interpolation method was used to calculate the cohort's changing AMI and stroke hospital admission rates as it aged using hospital episode statistics (HES) data.
To estimate the fall in relative risk (RR) of an MI or stroke for ex-smokers over time since quitting we used the equations and parameters from Lightwood. To estimate the decline in RR of all cause mortality after cessation of smoking, data for 30-64 year olds were taken from the British doctors cohort, 11 assuming that the decline in RR over time would be the same for males and females. These data are shown in table 2.
The yearly increase in the proportion of new ex-smokers for each sex that would result from achieving each of the two targets, assuming that an equal number of males and females at each age would be aVected, was estimated. The average hospitalisation (AMIs or strokes) rates for never-smokers in each simulation year were calculated using the equation from Lightwood, but using the changing hospitalisation rates for the aging cohort estimated from the HES, and the proportion of smokers derived from the Health Survey for England.
From this the sex specific incidence rates of event hospitalisations for ex-smokers who stopped smoking "t" months ago was calculated using Lightwood's method. This method was adapted to also calculate the sex specific all cause mortality rates for ex-smokers who stopped smoking "t" months ago. These event hospitalisation and all cause mortality rates were applied to each new subcohort of ex-smokers that stopped smoking in each year of the simulation, for each year to calculate the number of yearly events and those surviving to the next year of simulation for each subcohort.
Finally the absolute number of event hospitalisations avoided in year "s" for a subcohort of individuals who stopped smoking "t" months ago was calculated at 12 monthly intervals by subtraction from those expected with no reduction in smoking prevalence.
The cost consequences of the two smoking cessation targets are restricted to those costs related to hospitalisation for the number of events of myocardial infarction and stroke. Costs are estimated for the both admission and immediate hospital treatment, and for the following cost of managing the disease post-event, for a period of 4.6 years for MI 12 and 3.8 years for stroke. 13 Costs for myocardial infarction were taken from the comprehensive "cost of CHD" study. 14 The costs for both admission and management of stroke were estimated from data on 97 hospitals across six studies throughout the 1990s. [15] [16] [17] [18] [19] [20] Where the studies are based outside the UK, the resource use data from the study has been combined with UK specific unit cost data. A mean was then taken across all studies for the cost of an admission because of stroke and the management of stroke thereafter. All costs were converted in 1999/2000 prices for use in the model. Two aspects of discounting were considered. First the rate of change of the value of benefits, in this case health and the rate of change of unit cost. Normal discount rates to discount against the future value of money were included as zero assuming that the question is being taken from a societal perspective, that the value of money to society now is the same as its value in 10 years' time. 21 The second aspect is that used against the relative value of health benefits between now and 10 years' time. Here we have taken life expectancy at 45 to be the relative measure of our value of life, using a discount rate of 0.7% based on the real trend of change in life expectancy over the last 10 years. 22 To account for real change in relative cost of treatment over time, we have taken a sample trend from finished consultant episode unit costs for both cardiology and neurology specialists from 152 hospitals over a three year period from 1991 to 1993. 22 This shows a reduction in real unit cost of 1.97% per annum for neurology and 1.61% per annum for cardiology. This is most likely caused by a combination of changes to length of stay and improvements in technology.
Results
The results for England in each calendar year for the original cohort of 35-64 year olds from the two smoking interventions are shown by The estimated overall cost saving over 10 years as a result of achieving target 1 is just over half a billion pounds at 1999/2000 prices (£524 million), non-discounted or £423 million discounted. Similarly for target 2 it is just under £1.14 billion non-discounted or £921 million discounted. Table 4 shows the growth in cost savings over the 10 years modelled by target and by event type, for both discounted and non-discounted.
Another area of sensitivity and unpredictability is the discount rate used for calculating the total costs over the 10 year period in question. We used two alternative discount rates for the cost of AMI and stroke; a zero discount rate, and the UK Treasury suggested rate of 6%. 23 The results, in table 5, show that the eVect on the results is substantial, with a zero discount rate lifting total potential cost savings to £525 million in target 1 and £1.14 billion in target 2. The eVect of the 6% rate, shown in table 6, is obviously to reduce the potential savings, but still keeps it in excess of £320 million for target 1 and £680 million for target 2. Figure 1 shows the estimated cost savings as a proportion of the total expenditure of the NHS.
Although the consequence of achieving these targets were predicted until 2010, the benefits of achieving each target would clearly persist. In the longer term there would be reductions in other smoking related illnesses such as lung cancer and chronic obstructive lung diseases. In addition, this work does not take into account the reduction in the number of AMIs and strokes for those people that die before they reach hospital, so the number of events avoided owing to these interventions 
